Many studies have revealed the inverse relationship between the abundance of crustacean and rotifer zooplankton in several freshwater environments (Edmondson and Litt, 1987; Gilbert, 1988a; May and Jones, 1989; Lampert and Rothhaupt, 1991; May et al., 1993; Conde-Porcuna et al., 1994; Fussmann, 1996) . There is good evidence that rotifer species are differentially influenced by crustacean predation and competition. Cyclopoid copepods have often been described as effective predators of rotifers (Williamson, 1983; Williamson and Butler, 1986; Schulze and Folt, 1990) . Rotifers play important roles as grazers, suspension feeders and predators within the zooplankton community; consequently, they are often important components structuring this community (Herzig, 1987) .
Generally, cladocerans are considered to be the most effective grazers among the crustaceans, tend to eliminate "edible" algae from the plankton and appear to compete strongly with rotifers for the resources they share (Dodson, 1974; Gilbert, 1988b) . Moreover, some rotifer are swept into the branchial chamber of larger cladocerans (interference competition or mechanical interference), which may result in mortal damage to the rotifer (Gilbert and Stemberger, 1985; Burns and Gilbert, 1986; Gilbert, 1989; , 1990 Pace and Vaqué, 1994; Sarnelle, 1997; Conde-Porcuna, 1998 ).
Here we provide evidence of an inverse and antagonistic relationship between rotifers and cladocerans ( Fig. 1) . The investigation was undertaken in the Vargem das Flores Reservoir (19855 0 S, 44810 0 W). This is a mesotrophic water body located $20 km southwest of Belo Horizonte, Minas Gerais, Brazil (2.5 Mio. Inh.). A COPASA operated facility treats most of the output water of this reservoir to provide the bulk of drinking water for the city of Belo Horizonte. An intensive sampling program included 27 stations where samples were collected for physical, chemical and biological analyses (Fig. 2) . This survey was carried out in late October 2009 (20 October 2009 . This survey was originally conceived to evaluate the spatial patterns in the distribution of phytoplankton and zooplankton communities, and to associate these patterns with existing inputs of organic pollution and silting areas.
At each station, depth, Secchi transparency, temperature, electrical conductivity, dissolved oxygen and pH were measured in situ. Water samples were transferred into 5 L plastic containers for measuring turbidity (DIGIMED model M-3), suspended solids (gravimetric, Clesceri et al., 1998) , total organic nitrogen (semi-micro Kjeldahl, Clesceri et al., 1998) and phosphorus (ascorbic acid reaction, Clesceri et al., 1998) in the laboratory. In the water column at the central (deepest region) station, vertical profiles of temperature, electrical conductivity, dissolved oxygen and pH were taken using a Yellow Springs YSI 556 probe.
The zooplankton samples were collected by vertical hauls covering the entire water column, with a 68 mm mesh plankton net. All samples were preserved in 4% formalin for further laboratory processing. The samples were counted in a 1 mL Sedgwick-Rafter counting chamber under a Leica DMLB microscope at Â100 magnification, equipped with a SONY CCD Video CAM and a SIGMASCAN processing image software.
In order to establish a relationship between the densities of Bosmina longirostris and Hexarthra intermedia and any of the measured variables, a multiple correlation analysis was performed using the linear correlation coefficient of Pearson (r), since it is independent of the scales of the variables.
Vargem das Flores Reservoir is a typical mesotrophic reservoir. In this study, the mean values of total phosphorus (TP) and total organic nitrogen (TON) were 0.317 and 45.9 mM, respectively ( Table I ). The conductivity ranged between 137 and 156 mS cm
21
, dissolved oxygen oscillated between 6.0 and 8.7 mg L 21 and pH values tended to be very low in the bottom layer (14 m). The shallowest depth (1 m) was found at stations 15 and 25 and the deepest point (Z max ¼ 12 m) at station 8. The phytoplankton was dominated by small coccoid algae.
Hexarthra intermedia and B. longirostris were collected at all the sampling points in the reservoir. Hexarthra . These densities ranged from ,1.8 ind. L 21 at station 3 to a maximum 62.6 ind. L 21 at station 22. The mean density of empty carapaces of B. longirostris was 5.0 carapaces L 21 . It was common to detect up to four well-preserved individuals of H. intermedia inside empty bodies of B. longirostris.
On average, 22.9% of B. longirostris showed clear signs of intrusion by H. intermedia (Fig. 3) . The mean proportion of H. intermedia that were found within B. longirostris carapaces was 59.9% (values ranging from a minimum of 2.9% at station 15 to a maximum of 100% at station 24). The density of H. intermedia was positively correlated with the density of B. longirostris containing H. intermedia (r ¼ 0.58, P ¼ 0.001), and with the occurrence of carapaces of B. longirostris containing H. intermedia (r ¼ 0.46, P ¼ 0.015) (Fig. 4) . These results and correlations suggest not only the existence of a recurrent association between these two species, but also the possible impact of H. intermedia intrusions on death rates of B. longirostris.
The density of H. intermedia was negatively correlated with depth and transparency (r ¼ 20.45, P ¼ 0.019; r ¼ 20.49, P ¼ 0.008, respectively), and positively with total solids and turbidity (r ¼ 0.59, P ¼ 0.002; r ¼ 0.61, P ¼ 0.001, respectively). This can be interpreted as a reflex behavior of H. intermedia. Possibly, this rotifer forms denser populations in turbid waters as a refuge from predators. Also, a correlation was found between the density of B. longirostris and the depth (r ¼ 20.43, P ¼ 0.025). We found no evidence in the literature describing similar interactions between H. intermedia and B. longirostris. However, several studies have reported Asplanchna spp. as one of the top predators in freshwater ecosystems (Hofmann, 1983; Fernando et al., 1990; Kappes et al., 2000; Kumar and Ramakrishna, 2001; Jin and Niu, 2008; Pociecha and Wilk-Wozniak, 2008) . Bosmina is frequently their potential prey (Matveeva, 1989) . Bosmina longirostris is a slowly moving zooplankter, but it has a hard and resistant carapace (Jamieson, 1980; Williamson, 1986; Roche, 1990; Hellsten et al., 1999; Chang and Hanazato, 2005) .
Hexarthra intermedia has a mastax with malleoramate trophi (Ruttner-Kolisko, 1974) , and prefers particles smaller than 6 mm (Pagano et al., 1999) . Its darting movements offer some protection against predation (Herzig and Koste, 1989; Ramakrishna and Kumar, 2002) , and so B. longirostris becomes an easy prey to capture.
Considering these observations, we are proposing a previously undescribed feeding strategy for the rotifer H. intermedia. As previously mentioned, the water of this reservoir contains sufficient food for most zooplankton grazers, since the phytoplankton is composed mainly of small coccoid cells. Hexarthra intermedia is somehow able to find additional resources by exploiting a new ecological niche.
Considering the existing literature, the fundamental trophic niche of H. intermedia can be described as a typical microherbivore. The filtering apparatus of this rotifer clearly indicates that this species is specialized in filtering small particles such as phytoflagellates, small coccoid algal cells and possibly detrital food particles. It is a quite possible that this fundamental niche is substantially reduced as a result of ecological interactions such as competition and even predation. However, the present study provides information that allows us to add a new dimension to the ecological niche of H. intermedia. The intrusion of individuals of H. intermedia in the filtering chamber of Bosmina is not a trivial feature, since it reveals signs of a new ecological relationship that could be seen as a fusion of parasitism with interference competition. This kind of ecological relationship probably opens new possibilities to increase the fitness of this species in highly eutrophic waters. It represents a new potential to exploit food resources as well as to obtain extra protection against predators. Nevertheless, since it causes noticeable damage to the "hosts", this relationship also approaches some form of parasitism (Fig. 5) . Hexarthra intermedia is using food resources that are concentrated in the filtering apparatus of B. longirostris, JOURNAL OF PLANKTON RESEARCH j VOLUME 32 j NUMBER 6 j PAGES 961-966 j 2010 which, in turn, appears to be noticeably negatively affected by this interaction.
The final question regarding the effects of H. intermedia on B. longirostris is the potential impact of this interaction on Bosmina populations. Resolving this question will require a more exhaustive study.
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